[Mesenchymal Stem Cells Stimulated by Growth Factors Release Exosomes with Potent Proangiogenic Activity].
To explore the proangiogenic activity of exsomes released by human umbilical cord mesenchymal stem cells (MSCs) stimulated by erythropoietin and platelet-derived growth factor BB (PDGF-BB). Human umbilical cord-derived MSCs were seeded and maintained in culture overnight. The media were then replaced by alpha-MEM containing EPO (1 U/ml) and/or PDGF-BB (50 ng/ml), and the culture was maintained for 72 hours. The exosomes from the culture supernatants were isolated with a routine ultra-catrifagation method. Flow cytometric analysis was performed to identify the origin of the exosomes, and their morphological features were observed by using a transmission electron microscopy. The exosomes were added at a concentration of 10 µg/ml into the culture system of human umbilical cord vein endothelial cells. MTT assay was used to evaluate the proliferative status. The Matrigel assay was used to observe the formation of net-work structures which were calculated after culture for 12 hours. Flow cytometric analysis showed that microparticles released by human umbilical cord MSCs expressed CD9, CD63 and CD81, which was in accordance with the surface molecular features of exosomes. Under an electron microscope, the exosomes took the featured cystic shape. The protein contents of exosomes released by untreated, EPO-stimulated, PDGF-BB-stimulated and EPO plus PDGF-BB stimulated MSCs (108 cells) were 256±124 µg, 1021±392 µg, 830±265 µg and 2207±733 µg, respectively. The results revealed that MSCs treated by EPO and PDGF-BB released significantly higher amounts of exosomes (P<0.01). MTT assay proved that the exosomes from EPO and PDGF-BB treated MSCs had more potent proliferation-promoting activity on human umbilical cord vein endothelial cells than those from untreated MSCs. The Matrigel assay showed that the numbers of capillary-like structures in untreated, EPO-, PDGF-BB and EPO plus PDGF-BB-treated groups were 2.6±0.84, 4.6±1.57, 4.2±0.78 and 6.3±1.34 per high power objective. Treatment with EPO or PDGF-BB dramatically enhanced the numbers of capillary liue structure, compared with that of untreated group (P<0.01) and those in EPO and PDGF-BB combination group was significantly greater than those of EPO or PDGF-BB group (P<0.01). EPO and PDGF-BB can stimulate MSCs to release exosomes with more potent proangiogenic activity.